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their increasing radiations in the following scale, bitter, salty, 
sweet, and acid. But since alkalies when strongly concen
trated are bitter and since the insipid taste is the complement 
of the salty taste, we obtain eventually, arranging them accord
ing to their increasing radiations, the following scale: bitter, 
alkaline, salty, sweet, acin, insipid -the last three tastes being 
the complements respectively of the first three. 

Donath's extinction spectrum of chlorophyll (J<'ig. 3) enables 

us to calculate the period of tastes. This substance occasions 

a persisting sensation of bitter following a first sensation of 

salty. Starting with A = 0.75 p., this spectrum exhibits a 

series of undulations which gradually neutralize each other. 

All the A of maximum energy which concur with the bitter are 

distants of the ratio 1.185, i.e., of the di-meride; the di-meride, 

practically '\4 of the octave, is the period, therefore. The first 

maximum has place for A = 814.6 p-/-'; the originrul A 

therefore, is 814.6 ILIL/1.185 = 6.87.3 ILIL; this is the tonic 

common to tastes and to odors. 
It has been found that red rays filtered through a piece of 

cathedral glass produce a slight sensation of bitter upon the 
tongue. In the case of odors l\1. Henry has been able to dis
tinguish with great precision six olfactory qualities or tones 
which he arranges in the order of the increasing A as fol
lows: alliaceous (Le. partaking of the odor of garlic or onion), 
turpentine, musk, ether, benzol, balsam. 

There are 'vaporotts tastes and liquid odors: thus a saline 
solution in the nose gives a sensation of musk. 'fhe cor
respondence of these sensations results from the order in which 
�1. Henry has arranged tastes and odors. Singular and strik
ing as experiments of this sort may appear to be, they are, as 
we see, very useful in establishing a rational classification of 
sensations and their author deserves great credit for his 
ingenuity. 

I asked M. Henry whether any immediate practical applica
tion of these researches were to be expected. He answered me 
in the affirmative, replying "Yes, I have discovered means of 
permanently modifying both the intensity and the breadth 
of certain radiations. I have thus been enabled to obtain 
perfumes which are far superior to ordinary ones both in 
intensity and in delicacy." 

THE FRAGRANCE OF 'l'HE E ARTH 
ONE of the most agreeable fragrances which salutes the 

dweller on the country-side is the odor of the naked earth itself. 
This is especially noticeable in the spring of the year when the 
soil has just been turned up and the fresh, moist clods are 
exposed to the air. But it may be noted at any time of the 
year when the weather is not too cold or dry being especially 
marked just after a rain. The odor is peculiar and has been 
compared to that of newly fallen leaves, of sheep's wool, of 
rainwater, of lime kilns, etc.; yet it is entirely individual and 
quite unmistakable. 

In the older works on agricultural chemistry this odor was 
ascribed to the slow decomposition of certain chemical com
pounds in the ground more or less difficult to define, and then 
contact with the mineral elements of the ground. According 
to some recent experiments by Rul1mann, Salzmann, Jensen 
and Miinter publishen in the Schweizerischen Chemikeizeitung 
this idea is incorrect. 'l'he odor in question proceeds from cer
tain minute fungi of the soil belonging to the group of the 
so-called thread bacteria, and there are two species in particu
lar which produce a marked odor. The proof of this is found 
in the fact that these bacteria can be isolated from the soil and 
made to grow in the laboratory on the most various, mediums of 
O1'ganic instead of inorganic nature, such as pea-soup, the 
crumbs of bread, meat broth containing sugar, milk, glycerine, 
starch paste, etc. 

On all these the bacteria developed their characteris:tic 
odor. It was even possible to isolate to a certain extent the 
chemical principle of the fragrance by a special process. In 
this way a liquid smelling strongly of fresh earth was ob
tained a nd when this was evaporated tiny crystals were left, 
whose composition could not be determined. 

VEGETATIVE AND REPRODUCTIVE FUNCTIONS AND 
METABOLISM 

THE fact that plants require or absorb mineral salts in vary
ing ratios means that such absorption and utilization depend 
in considerable measure upon the composition of the plant it
self, and will vary as such composition is varied. Changed or 
changing condition or expression is the external evidence of 
changed or changing composition. The living plant is con
stantly in a state of becoming adjusted to changing surround
ings; it is the product of the interaction of all the elements 
of its environment. A change of any one of such elements re
quires a readjustment of the entire system unless such a change 
is at once offset by another which in its effects is antagonistic 
to it. If this is true, the necessity of possessing some facts 
or knowledge concerning the composition and the transforma
tion of compounds in the plant in connection with those ab
sorbed from the media surrounding it, is absolutely imperative. 
Anyone who has attempted such analyses can realize the diffi
culties to be encountered withdut being told about them. It 
is not sufficient to make determinations on whole plants en 

masse; the several parts must be considered separately in as 

minute detail as possible and then all must be related to the 
whole. 

This is illustrated in the case of leaves and stems, when ill
vestigating the carbohydrate situation in a series of tests. 
Brief reflection will render obvious the fallacies of judgment 
which are likely to arise, especially when samples are collected 
during the day following a period of sunshine. The speed of 
digestion of the more complex carbohydrates (if any have been 
synthesized) and of their translocation is widely variable 
depending upon the other nutrients present. The presence of 
('qual quantities of polysaccharides, indicated by analyses of 
material taken at any particular moment, in itself could by 
no means be interpreted as indicating an equivalent rate of 
,,;ynthesis, utilization, or storage of such products. ThE'se latter 
points could be determined only by a long series of analyses 
under varying conditions, or through indirect methods quanti
tatively measuring respiration, carbon fixation, and the like. 
Caution must be observed, also, in attempting interpretations 
of the analyses of plants already in any particular state or 
condition, the cause of which it might be desired to determine; 
it is only through the knowledge of a series of effects that 
causes can be deduced. For example, an analysis o f  fruit 
buds of any kind of fruit tree made during the winter or 
early spring will not furnish sufficient evidence on which to 
formulate a theory as to the nutrient relations necessary for 
their differentiation or presence. Instead, a number of ob
servations from spring to winter are essential, for it is more 
than probable that the conditions determining meristematic 
differentiation are quite different from those accompanying the 
further development of the parts in question after initial 
differentiation, and the conditions for flowering may not be 
those for fruit setting and development. 

The question may be asked, how is any knowledge of the 
relationship of vegetation and reproduction Significant to 
practice? In reply it may be stated that it is at the very 
foundation of the whole matter of plant production, for on 
it rests the real understanding of such problems as cultivation, 
fertilization, irrigation, propagation, pruning (regeneration), 
phases of disease control, and many other"s. Certain points of 
attack become obvious at once to anyone really giving the 
problem thought. E ven the working horticulturist is constantly 
contributing excellent experimental evidence, and is eager 
for some rational means by which he can interpret it. 

In conclusion, then, it seems that the most needed essential 
to further extension of knowledge on the effects of varying 
metabolic conditions on the modification of vegetative and re
productive functions is the coordination of our knowledge of 
external and internal conditions. The working out and making 
available for study of the range effects of many more elements 
and compounds than the very few which are known at present 
is particularly desi.rable.-Abstract from article by Dr. E. J. 
Kraus in the American Journal ot Botany for December, 1920. 
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